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e yj = tj − tj−1






































































fij(t, Φ)dt := PΦ(T1 ∈ dt, J(t) = j |J(0) = i)







































































p(e, Φ) = diag((pi(e, Φ))1≤i≤r),




















∀e ⊂ {1, ..., n}, e 6= ∅, g(t, e, x, Φ) = f(t, Φ) · p(e, Φ) · Pθ(·,e,Φ)(X = x)










































x g(t, e, x, Φ)
i
s
∀e ⊂ {1, ..., n}, e 6= ∅, gij(t, e, x, Φ) = fij(t, Φ)pj(e, Φ)Pθ(j,e, Φ)(X = x)
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e yj = tj − tj−1











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































\ 1 l{X(0)=i} ln(πi) +
r X
i=1






\ mij(T) ln(`ij) +
r X
i=1





































































































l i, j ∈ {1, ..., r}
a
n


















, b `ij =
\ mij(T)
b Ti























































































































































































































Pϕ(J(v) = i, N(u), S(u), 0 ≤ u < v)
Pϕ(N(u), S(u), 0 ≤ u ≤ T)




Pϕ(J(tq) = i, N(u), S(u), 0 ≤ u ≤ T)
Pϕ(N(u), S(u), 0 ≤ u ≤ T)
,




\ 1 l{j∈Ai(e)} =
k X
j=1
1 l{j∈A(e)}Pϕ(J(tj) = i|N(u), S(u), 0 ≤ u ≤ T),
\ mij(T) = `ij(ϕ)
Z T
0
Pϕ(J(v) = i, N(u), S(u), 0 ≤ u < v)
Pϕ(N(u), S(u), 0 ≤ u ≤ T)






























































































g(yq, eq, xq, ϕ)































P(N(u), S(u), v ≤ u ≤ T, ϕ|J(v) = i)
= w
t

















Pϕ(J(tq) = i, N(u), S(u), 0 ≤ u ≤ T)
= π(ϕ)
  q Y
p=1















































































































































































. G`(0) = π(Φ`)
a
n
d ∀ 0 ≤ q ≤ k − 1, G`(q + 1) = G`(q) · g(yq+1, eq+1, xq+1, Φ`);
2
. D`(k) = η
a
n

































































t 1 ≤ q ≤ k
,
Aij(Φ`) ← Aij(Φ`) +
Z tq
tq−1
G`(q − 1)F(t − tq−1, Φ`)wi wt
j g(tq − t, eq, xq, Φ`)D`(q)dt,
Bi(q, Φ`) ← G`(q)wi w
t
i D`(q),




























j=1 1 l{j∈A(e)}Bi(j, Φ`)
Ci(Φ`)
, b `ij = `ij(Φ`) ·
Aij(Φ`)
Aii(Φ`)




























































































































































































































































































































(j0,..., jk) 7→ ln(πj0(b Φ)) +
k X
i=1






































































































































































































t Vj = 0
a
n



























































































































































































































































































































































































































































































































































































































































l j ∈ {1, ..., r − 2}
,
i
























e b nj =
k−1 X
i=1
1 l{ b J(ti)=j}
f
o
























































































































l j ∈ {1, ..., r}
, b πj =


















































































































































































































































































































































































































































































































































































































































l i1,..., in ∈ {0, 1}
a
n












































































l j = 1, ..., r
a
n




















t J(ti) = j
a
n






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































e a, b, σ, ξ > 0
, 0 < q < 1
a
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e λ1 = 20
, λ2 = 200
, p1({1}) = p1({2}) = 0.3
, p1({3}) = 0.4
,
p2({1}) = p2({2}) = 0.2
, p2({3}) = 0.4
a
n

































































































µ({1}) = µ({2}) = µ({3}) = 1,
σ(1, {1}) = σ(1, {2}) = σ(1, {3}) = 1,
σ(2, {1}) = σ(2, {2}) = σ(2, {3}) = 20,
ξ(1, {1}) = ξ(1, {2}) = ξ(1, {3}) = 1/2,























































































































































































































































































































































































































































, `12 = 1
a
n

































































































































b `12 = 1.064, b `21 = 3.891,
b λ1 = 21.21, b λ2 = 195.7,







































1b p2({1}) = 0.227, b p2({2}) = 0.182, b p2({3}) = 0.394,
b p2 ({1,2}) = 0.197,
b µ({1}) = 1.002, b µ({2}) = 1.000, b µ({3}) = 1.004,
b σ(1, {1}) = 0.950, b σ(1, {2}) = 1.393, b σ(1, {3}) = 0.999,
b σ(2, {1}) = 18.22, b σ(2, {2}) = 19.18, b σ(2, {3}) = 24.83,
b ξ(1, {1}) = 0.552, b ξ(1, {2}) = 0.507, b ξ(1, {3}) = 0.493,














































































































































































































































































































































































































































































































































r i = 1, 2, 3
, pi(e) = 0
i








































































































































































































































































































































































































































































































































































































e λ1 = 20
, λ2 = 200
, λ3 = 1000
, p1({1}) = p1({2}) = 0.3
,
p1({3}) = 0.4
, p2({1}) = p2({2}) = 0.3
, p2({3}) = 0.4












































































µ({1}) = µ({2}) = µ({3}) = 1,
σ(1, {1}) = σ(1, {2}) = σ(1, {3}) = 1,
σ(2, {1}) = σ(2, {2}) = σ(2, {3}) = 20,
σ(3, {1}) = σ(3, {2}) = 200, σ(3, {3}) = 0.5,
ξ(1, {1}) = ξ(1, {2}) = ξ(1, {3}) = 1/4,
ξ(2, {1}) = ξ(2, {2}) = ξ(2, {3}) = 1/2,


















































































































































































































































































































































































































































n `12 = 1
,
`13 = 0
, `21 = 8/3
, `23 = 4/3
, `31 = 0




























































































b `12 = 1.691, b `13 = 0, b `21 = 2.513, b `23 = 1.288, b `31 = 0, b `32 = 10.76,
b λ1 = 27.44, b λ2 = 198.3, b λ3 = 976.3,
b p1({1}) = 0.289, b p1({2}) = 0.332, b p1({3}) = 0.379,
b p2({1}) = 0.306, b p2({2}) = 0.298, b p2({3}) = 0.396,
b p3({1}) = 0.448, b p3({2}) = 0.444, b p3({3}) = 0.109,
b µ({1}) = 1.003, b µ({2}) = 1.001, b µ({3}) = 1.000,
b σ(1, {1}) = 1.013, b σ(1, {2}) = 1.065, b σ(1, {3}) = 1.016,
b σ(2, {1}) = 19.17, b σ(2, {2}) = 19.85, b σ(2, {3}) = 20.83,
b σ(3, {1}) = 191.9, b σ(3, {2}) = 191.2, b σ(3, {3}) = 0.472,
b ξ(1, {1}) = 0.356, b ξ(1, {2}) = 0.298, b ξ(1, {3}) = 0.251,
b ξ(2, {1}) = 0.504, b ξ(2, {2}) = 0.437, b ξ(2, {3}) = 0.433,
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































t Wst → Ws+1, t+1
;
3
. E|W0t| < ∞
;
4




































































































































































































































































l Φ0 ∈ FΦ
qst(Φ0) = max
j∈C(Φ0)




















































































































































































































































































































L((Yi, Ei, Xi)1≤i≤n, Φ
0 |J(0) = j)
￿









lnL((Yi, Ei, Xi)1≤i≤n, Φ














L((Yi, Ei, Xi)1≤i≤n, Φ






































e yi ∈ R+
, ei ∈ {0, 1}n
, xi ∈ Rn
+


























































































































uj(0, Φ) = πj(Φ), uj(k, Φ) =
P
i gij(yk, ek, xk, Φ)ui(k − 1, Φ)
P












































































































































































































































































































































































































































































































































































































































































































































































Pϕ(J(v) = i, N(u), S(u), 0 ≤ u < v)
Pϕ(N(u), S(u), 0 ≤ u ≤ T)




Pϕ(J(tq) = i, N(u), S(u), 0 ≤ u ≤ T)
Pϕ(N(u), S(u), 0 ≤ u ≤ T)
,




1 l{j∈A(e)}Pϕ(J(tj) = i|N(u), S(u), 0 ≤ u ≤ T),
\ mij(T) = `ij(ϕ)
Z T
0
Pϕ(J(v) = i, N(u), S(u), 0 ≤ u < v)
Pϕ(N(u), S(u), 0 ≤ u ≤ T)






















































































|ln(f + g)|dµ =
Z
{f+g≥1}


























|ln(f + g)|dµ ≤
Z
{f+g≥1}













































































































ln(f + g)dµ =
Z
{f+g≥1, f≥2,g≥2}






































































































































l Φ0 ∈ FΦ
a
n
d i ∈ C(Φ0)
































































d Φ0 ∈ FΦ
,



























































































































(y, x) 7→ ln
h
exp(y(L(Φ0) − Λ(Φ0)))i, j λj(Φ0)pj(e, Φ0)Pθ(j,e,Φ0)(m ∈ e ⇒ Xm = xm)
i
i


































































































































h (L(Φ0) − Λ(Φ0))
n(i, j)





















































































































































































































































































































































































































































































































































































































































































































































































































































































t λks(Φ0)pks(es, Φ0) > 0
,
Z



















































































































































































































































































































gks−1(es−1),ks(es)(ys, es, xs, Φ0)












l k0 = k0(e0) ∈ C(Φ0)
,
























































































































































































































































































































































































































































































































































































































































































































































gi(Y1, E1, X1, ϕ) ≤
X
1≤i≤r



















































































































































































































































































































































































































































. ∀i 6= j sup
ϕ∈G





|λj(ϕ) − λj(Φ0)| < λj(Φ0)1 l{λj(Φ0)>0} + 1 l{λj(Φ0)=0}
;
3
. ∀e, j sup
ϕ∈G
































































































































































































l ϕ ∈ G
,
ε exp(y(L(ϕ) − Λ(ϕ)))i, j ≤ sup
ϕ∈G














































































y 7→ ln(ε exp(y(L(Φ
0) − Λ(Φ























































































































































































































































































































































































































































































































































































































e {N(u), S(u), v ≤ u ≤ T}
a
n




























Pϕ(J(v) = i, N(u), S(u), 0 ≤ u ≤ T)





Pϕ(J(v) = i, N(u), S(u), 0 ≤ u < v)
Pϕ(N(u), S(u), 0 ≤ u ≤ T)



















Pϕ(J(tq) = i, N(u), S(u), 0 ≤ u ≤ T)



































































\ 1 l{j∈Ai(e)} =
k X
j=1











































































mij(T) = card({v: 0 < v ≤ T |J(v−) = i, J(v) = j})
























Pϕ(J(UQ−1) = i, J(UQ) = j, UQ ≤ T, N(u), S(u), 0 ≤ u ≤ T)






Pϕ(J(UQ−1) = i, J(v) = j, UQ ∈ dv, N(u), S(u), 0 ≤ u ≤ T)








































l Q ∈ N \ {0}
,
Pϕ(J(UQ−1) = i, J(v) = j, UQ ∈ dv, N(u), S(u), 0 ≤ u ≤ T)
= Pϕ(N(u), S(u), v ≤ u ≤ T |J(v) = j)
















l Q ∈ N \ {0}
,


















































































































































































































































































{Uq ∈ dsq}, J(UQ−1) = i, UQ > v,














Pϕ(J(UQ−1) = i, J(UQ) = j, UQ ∈ dv, N(u), S(u), 0 ≤ u < v)























Pϕ(J(UQ−1) = i, UQ−1 ≤ v, UQ > v, N(u), S(u), 0 ≤ u < v)dv


















\ mij(T) = `ij(ϕ)
Z T
0
Pϕ(J(v) = i, N(u), S(u), 0 ≤ u < v)
Pϕ(N(u), S(u), 0 ≤ u ≤ T)
×Pϕ(N(u), S(u), v ≤ u ≤ T |J(v) = j)dv
w
h
i
c
h
c
o
m
p
l
e
t
e
s
t
h
e
p
r
o
o
f
.
3
7
h
a
l
-
0
0
5
8
9
6
9
6
,
 
v
e
r
s
i
o
n
 
1
 
-
 
3
0
 
A
p
r
 
2
0
1
1